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Translation diffusion is the most fundamental motion of the constituent 
particles in liquid, which concerns many research fields such as physics, 
chemistry, biology and pharmacology et al. Therefore translational diffusion is 
an important research subject. Pulsed gradient spin echo NMR is a powerful 
technique for measuring diffusion coefficients. When coupled with appropriate 
data processing schemes, the technique becomes an exceptionally valuable 
tool for mixture analysis. 
In this paper, 2D and 3D diffusion ordered spectroscopy (DOSY and 3D 
DOSY-COSY) methods are developed to separate NMR signals of different 
components in mixtures. Two components of radix salviae miltiorrhizae - 
Danshensu-Na and TanshinoneII-A and several novel 
N-substituted-salicyhydrazide ligands are characterized in mixtures through 1H 
2D DOSY and 3D DOSY-COSY without separation and purification. It is 
identified that DOSY is a valuable and potential technique for identification 
and configuration elucidation of the individual components in a mixture. 
A valuable variation of homonuclear 1H double-quantum (DQ) 
pulsed-field-gradient (PFG) NMR is proposed to measure self-diffusion 
coefficient and to perform double-quantum diffusion-ordered spectroscopy 
(DQ-DOSY) for the first time in this paper. Under the influence of a PFG, 
1H-1H DQ coherence dephases more rapidly than 1H single-quantum (SQ) 














measured more readily and accurately. Compared to conventional 
homonuclear DQ diffusion experiments, the new pulse sequence has many 
advantages: first, the PFG pairs are employed to produce diffusion weighting 
as well as to select the desired coherence order, which decreased phase cycling 
times and simplified the pulse sequence. Second, it is developed to create 
longitudinal rather than transverse magnetization during the majority of the 
diffusion period, as LED experiment, which would be advantageous for 
decreasing relaxation and J modulation. Third, it uses bipolar composite 
gradient pulses to solve the eddy current and lock level problems for the first 
time in homonulcear MQ diffusion experiment. Fourth, half of the evolution 
time just before acquisition as much as 35 ms (1/ 4 H HJ − ) is used as additional 
diffusion weighting time properly, which helps to attenuate the magnetization. 
The last, DQ filter provides a convenient means to suppress the singlets from 
both solvent and sample, which simplifies the spectrum so that one may 
measure the diffusion coefficient from the overlapped spectrum more 
accurately, and helps to separate the NMR signals of different components in 
mixture with DQ-DOSY. Theoretical and experimental investigations have 
been carried out to demonstrate the validity. Because homonulcear system is 
difficult to decouple in acquisition period, some restricts also are presented for 
self-diffusion coefficient measurements with homonuclear DQ coherence. 
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